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R factor = 0.038; wR factor = 0.120; data-to-parameter ratio = 16.5. 

The V v atom in the polymeric title compound, [NaV(Ci 5 H 13 - 
N 3 03)0 2 (H 2 0) 2 ]„, is O,/V,0'-chelated by the Schiff base 
dianion and is five-coordinated in a trigonal-bipramidal 
coordination geometry. The oxide O atoms occupy the 
equatorial sites and one oxide O atom is connected to the 
Na 1 atom. The ligand simultaneously 0,0'-chelates to the 
water-coordinated Na 1 atom; its coordination number is seven 
owing to an Na- ■ -Np^^ bond. The two independent formula 
units, which are disposed about a false center of inversion, are 
connected into a layer. Adjacent layers are consolidated into a 
three-dimensional network by O— H- ■ O and O— H- ■ N 
hydrogen bonds. 

Related literature 

For the synthesis of isonicotinic acid (2-hydroxy-3-ethoxy- 
benzylidene)hydrazide, see: Georgieva & Gadjeva (2002). For 
related vanadates, see: Lippold et al. (2000); Plass et al. (2000); 
Plass & Yozgatli (2003). 



Monoclinic, P2\/c 
a = 19.1731 (2) A 
b = 14.6913 (2) A 
c = 13.2277 (2) A 
P = 106.4902 (6)° 
V = 3572.69 (8) A 3 

Data collection 

Bruker SMART APEX 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.789, r max = 0.789 

Refinement 

R[F 2 > 2a(F 2 )} = 0.038 

wR(F 2 ) = 0.120 

S = 1.04 

8084 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
\l = 0.62 mm -1 
T = 100 K 

0.40 x 0.40 x 0.40 mm 



23057 measured reflections 
8084 independent reflections 
6785 reflections with / > 2o'(7) 
R in . = 0.020 



489 parameters 

H-atom parameters constrained 
Ap»ax = 0.56 e A~ 3 
A/) mi „ = -0.74 e A~ 3 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the University of Malaya (grant No. RG020/ 
09AFR) for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2289). 
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Experimental 

Crystal data 

[NaV(Ci5H 13 N 3 03)0 2 (H 2 0) 2 
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Poly[/'-aqua-aqua{/ / -6-ethoxy-2-[(2-isonicotinoylhydrazinylidene)methyl]phenolato- 
K 5 0,/V,0' } dioxidosodiumvanadate(V)\] 

H. W. Wong, K. M. Lo and S. W. Ng 
Comment 

Schiff bases derived from condensation of isonicotinoyl hydrazide and o-vanillin type of aromatic aldehydes function as 
tridentate chelates towards a large number of metal ions. For the dioxovanadium(V) species in particularly, the dianionic 
nature of the deprotonated ligand requires a monocationic species to balance the charges. Isonicotinic acid (2-hydroxy-3- 
ethoxybenzylidene)hydrazide reacts with vanadyl(IV) sulfate in the presence of sodium acetate to yield the title vanadium(V) 

derivative, [NaV02(H 2 0)2(Ci5H 13 N302)]„ (Scheme I, Fig. 1). The V v atom is 0,iV,0'-chelated by the Schiff base dian- 
ion, and is five-coordinate in a trigonal bipramidal geometry. The oxo O atoms occupy equatorial sites; one oxo O atom 

is connected to the Na 1 atom. The ligand simultaneously <9,(7-chelates to the water-coordinated Na 1 atom; its coordination 
number is seven owing to an Na- Np yr i(jyi bond. The two independent formula units are connected into a layer. Adjacent 
layers are consolidated into a three-dimensional network by O-H-0 and O-H - N hydrogen bonds (Table 1). 

Dioxovanadates(V) based on similar Schiff bases whose negative charge is also balanced by a monovalent cation have 
been reported before (Lippold et al., 2000; Plass et al., 2000; Plass & Yozgatli; 2003). 

Experimental 

The Schiff base was synthesized by using a literature procedure (Georgieva & Gadjeva, 2002) that involved condensing 
isonicotinic acid hydrazide (1 g, 7.5 mmol) and 3-ethoxysalicyldehyde (1.25 g, 7.5 mmol) in ethanol. The compound (1 g, 
3.5 mmol), vanadyl(IV) sulfate (0.57 g, 3.5 mmol) and sodium acetate (0.3 g, 3.5 mmol) along with ethanol (100 ml) were 
were heated for 4 h. The solution was filtered and light brown crystals were obtained upon slow cooling of the solvent. 

Refinement 

H atoms were placed in calculated positions (C — H 0.95 to 0.98, O — H 0.84 A) and were included in the refinement in the 
riding model approximation, with (7(H) set to 1.2 to 1.5 U(C,0). The water molecule that is connected to two Na atoms was 
treated as a methylene type whereas the water that is coordinated to only one Na atom was treated as a methyl type, but with 
the occupancy of one H atom being zero; H - H distances are a little longer than 2.0 A. 

Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of a portion of the layer structure of 
[NaV02(H20)2(Ci5Hi3N302)]« at the 70% probability level; hydrogen atoms are drawn as 
spheres of arbitrary radius. 
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Fig. 2. Packing diagram of the title structure. 



Poly[|j-aqua-aqua{|j-6-ethoxy-2-[(2- isonicotinoylhydrazinylidene)methyl]phenolato- 
K 3 0,iV,0'}dioxidosodiumvanadate(V)] 



Crystal data 

[NaV(Ci 5 H 13 N303)02(H20)2] 

M,. = 425.25 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 19.1731 (2) A 

b= 14.6913 (2) A 

c= 13.2277 (2) A 

(3= 106.4902(6)° 

V= 3572.69 (8) A 3 

Z=8 



F(000) = 1744 

D x = 1.581 MgirT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9902 reflections 

6 = 2.6-28.4° 

|i = 0.62 mm 1 
T= 100 K 
Block, dark brown 
0.40 x 0.40 x 0.40 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.789, J max = 0.789 
23057 measured reflections 



8084 independent reflections 

6785 reflections with / > 2o(7) 
R; nt = 0.020 



h = -24^24 

£ = -17^19 
/=-14-»17 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.038 
wR(F 2 ) = 0.120 
S= 1.04 

8084 reflections 
489 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 0 2 ) + (0.0684P) 2 + 2.741 IP] 

where P = {F 2 + 2F 2 )/3 



(A/a) n 



0.001 



Apmax = 0.56 e A 
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0 restraints Ap min = -0.74 e A 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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U 22 




rr33 
U 


U 


U 


TT 23 
U 


VI 


0.01057 (15) 


0.01037 (16) 


0.01223 (16) 


A AAA A C /1 A\ 

-0.00005 (10) 


A A A 1 "7 A /I T\ 

0.00178 (12) 


0.00022 (li) 


V2 


0.01082 (15) 


0.01033 (16) 


0.01139 (16) 
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0.00139 (12) 


A A A A 1 O /I 1\ 
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0.0139 


(3) 


0.0157 


(4) 


0.0162 (4) 


A A A A A /1\ 

-0.0009 (3) 


A A A T A \ 

0.0030 (3) 


A A A A ^7 

-0.0007 (3) 


Na2 


0.0147 
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(4) 
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A A A 1 1 /1\ 
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0.0029 (3) 
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01 
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0.0204 (7) 


0.0038 (5) 
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0.0016 (5) 


a AAr/A se\ 

0.0059 (5) 


02 


0.0142 
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0.0132 
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0.0016 (5) 
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0.0042 (5) 
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0.004 1 (5) 


03 
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0.0176 


(7) 


0.0 1 66 (6) 


0.0000 (5) 
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0.0022 (5) 
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0.0144 


(6) 
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0.0007 (5) 
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0.0049 (5) 


07 


0.0151 


(6) 


0.0126 


( 6 ) 
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C8 
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(8) 
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C9 
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(9) 
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0.0007 (7) 
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0.0217 


(10) 
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0.0198 
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0.0228 
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-0.0015 (8) 
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(12) 
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0.0220 


(9) 


0.0140 


(9) 
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0.0024 (7) 


0.0054 (7) 


0.0003 (7) 
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0.0328 


(11) 
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(10) 
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0.0050 (8) 


0.0086 (8) 


0.0058 (8) 
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0.0231 (11) 
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A A1 /!£ 
U.U140 (y J 


u.uio/ (yj 


U.UUZU \ 1) 


A aa^o fi\ 
U.UUjz \ 1 ) 


A AA 1 ^ fl\ 
U.UU1 J \ l) 


C25 


U.U135 (6) 


r\ ai /A"i 

U.U16U (9) 


(i Hi n /o"i 
U.UllZ (6) 


a aa 1 i in\ 
U.UU13 (/) 


A AA 1 A { /L\ 

U.UU14 (6) 


A AAA A /"7\ 

-U.UUU9 (7) 


C26 


0.0153 (8) 


0.0172(9) 


0.0127 (8) 


0.0017(7) 


0.0029 (7) 


0.0016(7) 


C27 


0.0154 (9) 


0.0247 (11) 


0.0228 (10) 


0.0003 (8) 


0.0026 (8) 


0.0074 (8) 


C28 


0.0228 (10) 


0.0217(10) 


0.0258 (11) 


0.0008 (8) 


0.0066 (8) 


0.0093 (8) 


C29 


0.0171 (9) 


0.0235 (10) 


0.0183 (10) 


0.0023 (8) 


0.0018(7) 


0.0025 (8) 


C30 


0.0165 (9) 


0.0198 (10) 


0.0166 (9) 


-0.0001 (7) 


0.0012(7) 


0.0018(8) 



Geometric parameters (A, °) 



VI— 05 


1.6159(14) 


CI— C2 


1.506 (3) 


VI— 04 


1.6523 (13) 


CI— H1A 


0.9800 


VI— 02 


1.9029 (13) 


CI— H1B 


0.9800 


VI— 03 


1.9648 (13) 


CI— H1C 


0.9800 


VI— Nl 


2.1494 (15) 


C2— H2A 


0.9900 


V2— O10 


1.6211 (14) 


C2— H2B 


0.9900 


V2— 09 


1.6496 (13) 


C3— C4 


1.382 (3) 


V2— 07 


1.9048 (13) 


C3— C8 


1.418 (2) 


V2— 08 


1.9682 (13) 


C4— C5 


1.402 (3) 


V2— N4 


2.1439 (15) 


C4— H4 


0.9500 


Nal— 03w 


2.3268 (16) 


C5— C6 


1.375 (3) 


Nal— 02 


2.3732 (14) 


C5— H5 


0.9500 


Nal— 02w 


2.4764 (15) 


C6— C7 


1.408 (3) 


Nal— Ol 


2.5136 (16) 


C6— H6 


0.9500 


Nal— Olw 


2.5157(15) 


C7— C8 


1.404(2) 


Nal— N6' 


2.5260 (18) 


C7— C9 


1.441 (2) 


Nal— 04 


2.8368 (15) 


C9— H9 


0.9500 


Na2— 04w 


2.3357 (16) 


C10— CI 1 


1.486 (2) 


Na2— 07 


2.3743 (15) 


Cll— C12 


1.389 (3) 


Na2— Olw 


2.4918(15) 


Cll— C15 


1.393 (2) 


Na2— 02w 


2.4925 (15) 


C12— C13 


1.386 (3) 


Na2— N3" 


2.5040 (18) 


C12— H12A 


0.9500 


Na2— 06 


2.6104 (16) 


C13— H13 


0.9500 


Na2— 09 


2.8338 (15) 


C14— C15 


1.394 (3) 


Ol— C3 


1.368 (2) 


C14— H14 


0.9500 


Ol— C2 


1.446 (2) 


C15— H15 


0.9500 


02— C8 


1.328 (2) 


C16— C17 


1.495 (3) 


03— C10 


1.301 (2) 


C16— H16A 


0.9800 


06— C18 


1.368 (2) 


C16— H16B 


0.9800 


06— CI 7 


1.448 (2) 


CI 6— H16C 


0.9800 


07— C23 


1.325 (2) 


C17— H17A 


0.9900 


08— C25 


1.299 (2) 


C17— H17B 


0.9900 


Olw— HI 1 


0.8400 


C18— C19 


1.388 (3) 


Olw— H12 


0.8400 


CI 8— C23 


1.416 (3) 


02w— H21 


0.8400 


CI 9— C20 


1.402 (3) 


02w— H22 


0.8400 


C19— H19 


0.9500 
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-172.29 (17) 
29.91 (19) 
177.99 (19) 
-0.4 (3) 

1.8 (3) 
-0.7 (3) 
-1.7 (3) 
179.70 (19) 
-31.7(3) 
147.24 (15) 
151.86(14) 
-29.2 (2) 
-173.52 (17) 
5.0 (3) 
3.0 (3) 
-178.50 (17) 
-3.8 (3) 
174.75 (18) 
179.53 (16) 
-1.9 (3) 
178.13 (17) 

2.3 (3) 
7.5 (3) 
-173.93 (18) 
12.0 (2) 
-166.18(12) 
-2.6 (2) 
175.49 (15) 
10.4 (3) 
-167.87 (18) 
-171.11 (18) 
10.6 (3) 

0.6 (3) 
179.18(19) 
-1.8 (3) 
173.16(17) 
1.0 (3) 
1.0 (3) 

-174.16(15) 
-1.3 (3) 
-179.86 (18) 
0.5 (3) 



sup-11 



supplementary materials 



Symmetry codes: (i) ~~ x+l, jH-1/2, 




— V 1>— 1 11 — T+\ 11- (WW 


x,y^ 1/ z, z^i/z, t^ivj 


— v+1 i n —T+m 
x*i,y i/z, z^dia. 




Hydrogen-bond geometry (A, °) 












D—H-A 




D—H 


H-v4 


D-A 


Z) H"v4 


Olw— H12-N2 V 




0.84 


2.21 


2.894 (2) 


139 


02w— H21-N5 vi 




0.84 


2.16 


2.879 (2) 


143 


03w— H32-09 




0.84 


2.01 


2.825 (2) 


162 


03w— H31-O10™ 




0.84 


2.23 


2.799 (2) 


126 


04w— H41-04 




0.84 


2.05 


2.865 (2) 


162 


04w— H42-05™ 




0.84 


2.13 


2.822 (2) 


139 


Symmetry codes: (v) -x, -y+l, ~z\ 


1; (vi) -x+ 


•1, -y+l, -z+1; (vii) x, - 


-y+1/2, z+1/2; (viii) x, - 


■y+3/2, z-1/2. 
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